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An expression for energy in string-inspired dilaton gravity is obtained in canonical approach.
The problem of denition of energy in general relativity has a long history and was repeatedly dis-
cussed in dierent aspects [1-6]. In standard gravity interacting with matter, it was shown that for eld
congurations with asymptotically at metric with components suciently rapidly decreasing at spacial
innity one can dene a nonnegative expression which is naturally interpreted as energy. In canonical















(greek and latin indices take D + 1 and D values respectively).
In this note, following the methods of canonical approach to standard gravity [2, 4, 5], we discuss an
expression for energy in dilaton gravity which appears as eective eld theory for closed bosonic string
theory. This expression can be used for calculation of mass of recently studied exact solutions in dilaton
gravity such as black strings etc.
In O(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irrelevant for our discussion explicitly).
Let the dynamical elds be h














vacuum (at space) solution. Following the standard approach, we rewrite (2) as the sum of two terms.
The rst term contains only rst-order derivatives, the second one is the total derivative and produces

























































































































elds are supposed to decrease at spacial innity, so that the following transformations and formulas make
1
sence. To make formulas more transparent (having in view, as an example, applications to black string
solutions of the gauged SL(2; R)U (1)
N













































































































































































































































































g = , R
D
is the curvature scalar constructed from spacial components of the metric g
ik
. Rearranging












) so that 




































is covariant derivative constructed from spacial components of the metric. Note that the rst
term in (13) coincides with the 00 component of the equation of motion derived from (2) or (3) taken at
the surface of constant x
0
.




















') suciently rapidly vanishes at spacial innity
(which is true for explicit examples of interest mentioned above), we obtain that the space integral of the
total divergence from the rst term in (14) vanishes and in (13) this term can be omitted.




































































In general case when g
0i











standard gravity, the functions 










Instead, secondary constraints appear, which can be chosen as linear combination of constraints T

(cf.
[4, 5]). The set of constraints is dened by the gauge (gravitational) part of the action, and by adding
the dilaton one does not change the gauge structure of the action. This follows also from the fact that







the kinetic part of the action (2) assumes the standard form
(however, in this case, the metric g

is asymptotically nonat).














In particular case of black-string solutions of gauged SL(2; R)U (1)
N
=U (1) WZW models [8-10], it can
be veried that the elds decrease suciently rapidly in directions asymptotically transverse to the string
to make all the above transformations valid. In this case, (17) should be interpreted as the energy of the
string per unit length. For N = 1 the formula (17) coincides with the expression used in [8].
It is a pleasure to thank I.V.Tyutin for helpful discussions.
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